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Background: Health centres and hospitals play a crucial role in reducing maternal mortality and morbidity by
offering respectively Basic Emergency Obstetric and Newborn Care (BEmONC) and Comprehensive Emergency
Obstetric and Newborn Care (CEmONC). The readiness of hospitals to provide CEmONC depends on the availability
of qualified human resources, infrastructure like surgical theatres, and supplies like drugs and blood for transfusion.
We assessed the readiness of district and regional hospitals in Burkina Faso to provide two key CEmONC functions,
namely caesarean section and blood transfusion. As countries conduct EmONC needs assessments it is critical to
provide national and subnational data, e.g. on the distribution of EmONC facilities as well as on facilities lacking the
selected signal functions, to support the planning process for upgrading facilities so that they are ready to provide
CEmONC.
Methods: In a cross-sectional study we assessed the availability of relevant health workers, obstetric guidelines,
caesarean section and blood transfusion services and experience with quality assurance approaches across all
forty-three (43) district and nine (9) regional hospitals.
Results: The indicator corresponding to one comprehensive emergency care unit for 500,000 inhabitants was not
achieved in Burkina Faso. Physicians with surgical skills, surgical assistants and anaesthesiologist assistants are
sufficiently available in only 51.2%, 88.3% and 72.0% of district hospitals, respectively. Two thirds of regional and
20.9% of district hospitals had blood banks. Most district hospitals as opposed to only one third of regional
hospitals had experience in maternal death reviews.
Conclusions: Our findings suggest that only 27.8% of hospitals in Burkina Faso at the time of the study could
continuously offer caesarean sections and blood transfusion services. Four years later, progress has likely been made
but many challenges remain to be overcome. Information provided in this study can serve as a baseline for
monitoring progress in district and regional hospitals.
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Although the latest report of the Maternal Mortality
Estimation Interagency Group showed a decrease of ma-
ternal mortality ratios, the situation in sub-Saharan
Africa remains worrisome. In Burkina Faso (actually one of
the poorest countries based on the Human Development
Index) the maternal mortality ratio was approximately 300
deaths per 100,000 live births in 2010, resulting in 2,100
maternal deaths per year on average [1]. In Burkina Faso
like in other sub-Saharan countries haemorrhage is the
major cause of maternal deaths, with a prominent role of
post-partum haemorrhage [2].
Improving access to skilled attendance at delivery and
Emergency Obstetric and Newborn Care (EmONC) are
key strategies to reduce maternal mortality and morbid-
ity [3,4]. Health centres and hospitals play a crucial role
in reducing maternal mortality and morbidity by provid-
ing respectively Basic Emergency Obstetric and Newborn
Care (BEmONC) and Comprehensive Emergency Obstet-
ric and Newborn Care (CEmONC) [5-7]. The readiness of
hospitals to provide CEmONC depends on the availability
of qualified human resources, infrastructure like surgical
theatres, and supplies like drugs and blood for transfusion
[8]. Recent studies carried out in Africa and Asia pointed
out the limited availability of caesarean section and blood
transfusion services in many hospitals [9-11]. In order to
reduce maternal mortality, the government of Burkina
Faso has launched several strategies since 1990 to improve
access to skilled attendance and EmONC; such strat-
egies include the development of infrastructure (health
centres, hospitals with surgical theatres), the recruitment
and training of health workers, the reduction of user fees
for maternity care through government subsidies and the
introduction of generic drugs. To supplement the low
number of gynaecologists, the Burkina government has
been promoting a new type of human resource for per-
forming C-section in district hospitals since 1992 by of-
fering a six-month training in Basic Emergency Surgery
(caesarean section, laparotomy with uterus repair, incar-
cerated hernias etc.) to general medical practitioners [12].
According to national standards, each district hospital
should have at least two such General Practitioners
trained in Basic Emergency Surgery (GP-BES). To support
gynaecologists, surgeons and GP-BES, at least two surgical
assistants (nurses with two years training in surgery) and
two anaesthesiologist assistants (nurses with two years
training in anaesthesia) should be present in each district
hospital as well.
Despite the implementation of these strategies several
studies have documented a low number and poor distri-
bution of qualified workers, a low quality of care, and
resulting shortcomings in the functionality of the health
system of Burkina Faso [13,14]. There is hardly any
routine information about the readiness of Burkina’shospitals to provide EmONC. Readiness is defined as
“achieving and maintaining a state of preparedness in
the facility to provide quality emergency obstetric care.
This includes sufficient numbers of staff members avail-
able with requisite skills and a willingness to respond to
clients 24 hours a day, 7 days a week, available and
functional equipment and supplies, and adequate infra-
structure” [15].
In this article we report on the readiness of district
and regional hospitals of Burkina Faso to provide two
key functions of CEmONC in 2007. Since then, Burkina
Faso has conducted a national EmONC needs assess-
ment in 2011 [16], so that we could, within limitations,
assess changes over time for some indicators. Our study
was conducted to prepare the cluster-randomised trial
“Effectiveness of facility-based audits to improve the respon-
siveness of West African district hospitals to obstetric emer-
gencies (AUDOBEM, registered as ISRCTN67206260)”
conducted in Benin, Burkina Faso and Niger, on which we
shall report elsewhere.
Methods
In Burkina Faso, the health system consists of various
levels, each of which is designed to provide a range of
services (in brackets the type of health facility and the
kind of EmONC it normally provides): the peripheral
level (health centres; BEmONC), the lower intermediate
level (district hospitals; CEmONC), the upper intermedi-
ate level (regional hospitals; CEmONC and occasionally
specialist obstetric care) and the central level (national
teaching hospitals; CEmONC and specialist obstetric
care). At the time of the study - in 2007 - there was either
a national teaching hospital (n = 2) or a regional hospital
(n = 9) in 11 out of 13 administrative regions, and a re-
gional hospital (n = 9), a district hospital with surgery unit
(n = 42) or a district hospital without surgery unit (n = 1)
in 52 out of 53 health districts. The district of Tô had only
one health centre and was therefore excluded from this
survey. Regional hospitals operated both as district hospi-
tals in the districts where they were located and as referral
hospitals for the other districts of their region. All hospi-
tals with the exception of two confessional district hospi-
tals were governmental.
Between March and April 2007, we conducted a cross-
sectional study in all district and regional hospitals in
Burkina Faso. The two national teaching hospitals located
in Ouagadougou and Bobo-Dioulasso were taken into ac-
count only when estimating the continuous availability of
CEmONC. We considered districts located in the two
main cities - Ouagadougou and Bobo-Dioulasso - as urban
districts, and all other districts as rural ones.
For the purpose of this study we defined as the abso-
lute minimum number of required staff in CEmONC
facilities to be three midwives (one each for morning,
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skilled birth attendant twenty four hours a day, seven
days a week in the maternities, and two surgical assis-
tants and two anaesthesiologist assistants for providing
24/7 assistance to physicians with surgical skills.
We assessed both the availability of health workers of
relevant categories (physicians including gynaecologists,
surgeons, general practitioners trained in emergency sur-
gery and general practitioners without training in basic
emergency surgery, surgical assistants, anaesthesiologist
assistants, midwives and auxiliary midwives) and the
availability of obstetric guidelines.
We used the availability and frequency of caesarean
sections and the availability of blood transfusion services
to judge the readiness of hospitals to provide CEmONC,
since these are the two key functions distinguishing
CEmONC from BEmONC, i.e. the two EmONC func-
tions expected to be provided by district hospitals and
above only, not by health centres. We qualified the avail-
ability of C-section as intermittent when this service was
available sometimes but not 24/7 at the time of the sur-
vey. We considered blood transfusion services to be con-





District hospitals (n = 43)
Physicians, total 105 2.4
Physicians with surgical skills 69 1.6
Gynaecologists 10 0.2
Surgeons 3 0.1
GPs trained in basic emergency surgery* 56 1.3
GPs without surgical skills* 36 0.8
Surgical assistants 106 2.5
Anaesthesiologist assistants 93 2.2
Midwives 169 3.9
Auxiliary midwives 222 5.2
Regional hospitals (n = 9)
Physicians, total 23 2.5
Physicians with surgical skills 20 2.2
Gynaecologists 14 1.5
Surgeons 4 0.4
GPs trained in basic emergency surgery* 2 0.2
GPs without surgical skills* 3 0.3
Surgical assistants 58 6.4
Anaesthesiologist assistants 43 4.8
Midwives 84 9.3
Auxiliary midwives 18 2.0
*GPs: General practitioners.and intermittently available when blood was provided by
family members or through a list of blood donors.
We defined a hospital as ready if both two key func-
tions were continuously available, as not ready if neither
key function was available at all, and as partially ready
when either key function was intermittently available.
The study was conducted by an epidemiologist visiting all
district and regional hospitals. Interviews with hospital
managers and registers were sources of information. Data
were entered with EpiInfo™ (Center for Disease Control
and Prevention, Atlanta, GA) and analyzed with SPSS 12.0
(IBM Corporation, Armonk, NY). We compared propor-
tions of categorical data and medians of continuous vari-
ables using the chi-square test. Differences were considered
as statistically significant when P < 0.05.
The study was approved by the Institutional Review Board
of Centre Muraz. Verbal informed consent was obtained
from hospital staff members who participated in the survey.
Results
Availability of human resources for CEmONC
The distribution of health workers in district and re-
gional hospitals is shown in Table 1. In the 43 districtct and regional hospitals, Burkina Faso, 2007
% hospitals with a specific number of health workers
0 1 2 3 4 5 > 5
0.0 4.6 65.1 18.6 7.0 2.3 2.3
4.6 44.2 41.9 7.0 0.0 2.3 0.0
90.7 2.3 4.6 0.0 0.0 2.3 0.0
93.0 7.0 0.0 0.0 0.0 0.0 0.0
14.0 44.2 39.5 2.3 0.0 0.0 0.0
37.2 41.9 20.9 0.0 0.0 0.0 0.0
4.6 7.0 48.8 25.6 9.3 2.3 2.3
2.3 25.6 55.8 7.0 4.6 0.0 4.6
0.0 0.0 30.2 34.9 9.3 11.6 13.8
7.0 2.3 11.6 7.0 14.0 20.9 37.2
0.0 33.3 0.0 55.6 0.0 11.1 0.0
0.0 44.4 11.1 33.3 0.0 11.1 0.0
0.0 44.4 55.6 0.0 0.0 0.0 0.0
66.7 22.2 11.1 0.0 0.0 0.0 0.0
77.8 22.2 0.0 0.0 0.0 0.0 0.0
77.8 11.1 11.1 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0 0.0 33.3 66.7
0.0 0.0 11.1 11.1 0.0 44.4 33.3
0.0 0.0 0.0 0.0 0.0 0.0 100.0
22.2 11.1 44.4 0.0 11.1 11.1 0.0
Table 3 Availability of safe motherhood guidelines, and
experience with quality improvement approaches in








% with national reproductive health
guidelines
64.3 33.3
% with emergency obstetric care guidelines 19.1 44.4
% with guidelines on complicated
pregnancy and deliveries
11.9 11.1
% with at least one team member trained
to use any of the three above
19.1 22.2
Quality assurance approaches
% with experience in maternal death review 81.0 33.3
% with experience in review of maternal
complications
4.8 0.0
% with at least one team member trained
in any of the two above
61.9 44.4
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cluding ten gynaecologists, three surgeons, 56 GP-BES
and 36 general practitioners without surgical skills. All
ten gynaecologists worked in district hospitals in
Ouagadougou, the capital city. One of the three surgeons
was located in a district hospital of the capital city while
the other two worked in two rural district hospitals. The
56 GP-BES were located in 37 district hospitals. 22 district
hospitals (51.2%) had at least two physicians with surgical
skills (gynaecologists, surgeons, GP-BES); 18 hospitals
(41.8%) had at least two GP-BES.
The required minimum number of three midwives was
met in 30 district hospitals (69.4%), of two surgical assis-
tants in 38 district hospitals (88.3%), and of two anaes-
thesiologist assistants in 31 district hospitals (72.0%).
The distribution of health workers in urban and rural
district hospitals is shown in Table 2. The median numbers
of midwives were 10 (range 6–16) in urban district hospi-
tals, against 3 (2–12) in rural district hospitals (p = 0.039,
Chi2-test for comparison of medians, with Pearson con-
tinuity correction). The median number of anaesthesiolo-
gist assistants was respectively 4 (3–9) and 2 (0–6) for
urban hospitals and rural district hospitals (p = 0.001).
Availability of guidelines and experience with quality
assurance approaches
The availability of relevant guidelines (for reproductive
health, emergency obstetric and newborn care, manage-
ment of complicated pregnancies and deliveries) in the
hospitals varied from 11% to 64%. Reviews of maternal
deaths or complications were conducted in more than
80% of the district hospitals against only in one third of
the regional hospitals (Table 3).
Frequency of deliveries
Table 4 describes the deliveries recorded in the district
and regional hospitals of Burkina Faso in 2006. The pro-
portions of C-sections performed in regional versus dis-
trict hospitals that were ready were almost identical
(respectively 21.2% versus. 21.5%). When hospitals were
partially ready, regional hospitals had significantly higher
proportions of C-sections than district hospitals (17.0%Table 2 Distribution of health workers in urban district hospi
Faso, 2007
Health workers category Urban district hospitals N = 5
Median Minimum Maximum
Physicians 4 2 6
Midwives 10 6 16
Surgical assistants 4 3 7
Anaesthesiologist assistants 4 3 9
Auxiliary midwives 10 6 13versus. 7.4%, p < 0.001). Comparing hospitals by degree
of readiness, partial readiness reduced the proportion of
C-sections in district hospitals by 14.1%, but by 4.2%
only in regional hospitals.
Availability of key CEmONC functions
Table 5 shows the availability of C-section and blood
transfusion services in district and regional hospitals.
Two thirds of regional and 20.9% of district hospitals had
blood banks. In the other regional hospitals and in most
district hospitals it was possible to perform a blood trans-
fusion by calling on volunteers or family members. In six
district hospitals, no blood transfusion was possible.
Figure 1 shows a relatively good geographical distribu-
tion of both regional and district hospitals within the
country, very few of which are ready to provide CEmONC.
According to the inter-agency handbook on monitoring
EmONC [17] there should be one CEmONC unit for
500,000 inhabitants, in addition to four BEmONC units.
With an estimated population of 13,000,000 inhabitants in
2007, this translates into a minimum of 26 CEmONCtals and rural regional and district hospitals, Burkina
Rural regional and district hospitals N = 47 P (for
medians)Median Minimum Maximum
2 1 5 0.511
3 2 12 0.039
2 0 10 0.060
2 0 6 0.001
4 0 11 0.060
Table 4 Frequency of deliveries in district and regional hospitals in Burkina Faso, 2006
District hospitals N = 42a Regional hospitals N = 9
Ready N = 7 Partially ready N = 35 All Ready N = 6 Partially ready N = 3 All
Deliveries 5 187 20 717 25 904 5 841 3 147 8 988
C-sections 1 118 1 543 2 661 1 241 534 1 775
% of C-sections 21.5 7.4 10.3 21.2 17.0 19.7
a:only takes into consideration hospitals that were ready or partially ready.
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national teaching hospitals, 6/9 regional and 7/43 district
hospitals) offering caesarean section and blood transfusion
services 24/7, this norm was not achieved.
Discussion
We found a lack of qualified human resources, coupled
with higher availability of physicians and midwives in re-
gional hospitals than in district hospitals, and higher
availability in urban than in rural district hospitals. Clin-
ical guidelines were not always available, and insufficient
numbers of staff were trained in their use. There were
gaps in the provision of C-sections and blood transfusions
in some district hospitals.
The lack of qualified human resources in district hos-
pitals in sub-Saharan Africa is not new and has been
pointed out by several studies [9,13,14]. To address the
shortage of obstetricians in district hospitals of sub-
Saharan Africa, some countries like Ethiopia, Malawi,
Mozambique and Tanzania use non-physician clinicians to
perform emergency surgery including C-section [18-21]. In
1992 Burkina Faso introduced the training of GP-BESTable 5 Availability of key CEmONC functions in district
and regional hospitals in Burkina Faso, 2007
District
hospitals
N = 43 (%)
Regional
hospitals
N = 9 (%)
C-section
Never availablea 4 (9.3) 0 (0.0)
Available intermittently 16 (37.2) 0 (0.0)
Available continuously 23 (53.5) 9 (100)
Blood transfusion services
Never available 6 (13.9) 0 (0.0)
Available intermittentlyb 28 (65.1) 3 (33.3)
Available continuouslyc 9 (20.9) 6 (66.7)
Readiness of hospitals to provide CEmOC
Not ready 1 (2.3) 0 (0.0)
Partially ready 35 (81.4) 3 (33.3)
Ready 7 (16.3) 6 (66.7)
a:C-section neither at the time of the survey nor during the year 2006.
b:through family members or list of blood donors for district hospitals, only
through list of blood donors for regional hospital.
c:through blood bank.(including C-section) to ensure functionality of dis-
trict hospitals as the first referral level of its health
system [12]. Although this strategy has been in place
in Burkina Faso for more than fifteen years, 48.8% of
all district hospitals did not even have two physicians
with surgical skills, meaning that caesarean sections
could not be provided on a continuous basis. We found
that 30.2% of district hospitals had less than three mid-
wives, so that continuous availability of skilled birth at-
tendance was not assured either. The scarcity of qualified
staff should be considered as even more pronounced than
suggested by our figures: in reality more than two physi-
cians with surgical skills, two surgical assistants, two
anaesthesiologist assistants and three midwives are neces-
sary to ensure continuous availability of CEmONC, since
the need for rest after night duty and for replacing staff
on annual or sick leave need to be taken into account.
The scarcity of skilled human resources can explain the
low availability and quality of EmONC in the district
hospitals identified in several studies in Burkina Faso
[12,16,22]. Significant progress was achieved in the four
years following our survey with respect to human re-
sources. A comparison of our results from 2007 with
those of the national CEmONC assessment in 2011 [16]
shows an increase of the proportions of district hospitals
with at least one gynaecologist, surgeon, GP-BES and
surgical assistant, but not with at least one anaesthesi-
ologist assistant (Figure 2). The efforts of the government
to improve the availability of qualified human resources in
district hospitals should continue in order to achieve the
maternal mortality reduction required by Millennium De-
velopment Goal (MDG) 5.
We found that guidelines on obstetric and newborn
care were less readily available than guidelines on repro-
ductive health in general, and in 80% of the hospitals no
team member had been trained in the use of these
guidelines. Not only should the availability of obstetric
and newborn clinical guidelines be improved, but a critical
mass of health workers should be trained for a continuous
improvement of the quality of care in spite of the usual
staff turnover. Unless qualified human resources are made
available in sufficient numbers to carry out emergency
surgery, emergency referrals may be the only option for
many life-threatening complications. Having obstetric
guidelines and health workers trained to use them can
Figure 1 Readiness of regional and district hospitals based on the availability of caesarean and blood transfusion services, Burkina
Faso, 2007. CHR: Regional hospital, CMA: District hospital with surgery unit, CM: District hospital without surgery unit.
Figure 2 Percentage of district hospitals with at least one health worker of various categories in this survey (2007) and the National
CEmONC Assessment (2011).
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can prompt a timely referral.
Experience with maternal death reviews was widespread
in district hospitals, but limited in regional hospitals. Ma-
ternal morbidity reviews ranged from rarely conducted in
district hospitals to not conducted in regional hospitals.
Respectively 55.6% and 38.1% of the regional and district
hospitals had no worker trained in conducting such re-
views, which underlines the need for more in-service
training as well as the integration of review practices into
pre-service training.
As expected, regional hospitals had higher proportions
of C-sections than district hospitals, regardless of their
readiness to provide CEmONC. This result is consistent
with the role of regional hospitals to provide secondary
care and an opportunity for district hospitals to refer
patients. The difference in proportions of C-sections be-
tween regional hospitals and district hospitals that are
ready suggests that most district hospitals did not en-
tirely fulfil their role as CEmONC-providing health facil-
ities. Particular attention should thus be paid to the
upgrading of district hospitals so they can contribute to
strengthening the health system and to reducing mater-
nal mortality.
The limited availability of EmONC in sub-Saharan
African has been pointed out before. The number of
hospitals offering caesarean sections and blood transfu-
sion services 24 hours a day, 7 days a week was only half
the required number according to the recommendations
by the inter-agency handbook on monitoring EmONC
[17]. They are complemented by hospitals offering these
interventions intermittently; these hospitals need upgrad-
ing for offering caesarean sections and blood transfusion
services continuously. A non-negligible proportion of dis-
trict hospitals of Burkina Faso are unable to perform any
caesarean sections (9.3%) or blood transfusions (13.9%). A
comparison of our results from 2007 with those of the na-
tional CEmONC assessment from 2011 [16] suggests that
some progress may have been made in the continuous
provision of caesarean sections (53.5% in 2007 vs. 88.4%
in 2011) and of blood transfusion services (20.9% vs.
76.7%) in district hospitals. A direct comparison of these
results, however, is problematic, since the two studies used
different definitions of continuous availability: in 2011
continuous availability of relevant staff alone was suffi-
cient to declare that caesarean sections were available
continuously, while in 2007 shortage of supplies, elec-
tricity, water etc. as well as shortage of staff could have
led to caesarean sections to be declared as not continu-
ously available. For blood transfusion, similar limitations
for the comparison of results from 2007 versus 2011
apply. Progress may have been more modest than sug-
gested by the figures, but Burkina’s health system has
probably moved in the right direction.Improving the availability of caesarean sections is thus
an important challenge for the future. While our survey
has not comprehensively assessed all possible reason for
the lack of continuous provision, it has revealed that fur-
ther investments in human resources are warranted. Im-
proving the availability of blood transfusions is another
important challenge. The national programme of blood
transfusion in collaboration with the Luxemburg govern-
ment recently trained human resources, and built and
equipped blood banks. This programme could potentially
improve the availability of blood transfusion in referral
hospitals of Burkina Faso. It should closely collaborate
with the Safe Motherhood programme of the ministry of
health to train maternity health workers on when and
how to perform safe blood transfusion.
The results of our survey and those of the EmONC
needs assessment [16] four years later suggest that pro-
gress has likely been made but many challenges re-
main to be overcome. They suggest that the government
should make it a priority to improve the availability and
the quality of EmONC in order to achieve a significant re-
duction in maternal and newborn mortality in Burkina
Faso.
Strength and limitations
The main strength of this study was its comprehensive
coverage of all district and regional hospitals. No selec-
tion bias could have occurred, so the results are repre-
sentative for the country.
This study has four main limitations. Firstly, we fo-
cussed only on selected key functions of CEmONC (cae-
sarean section and blood transfusion), and did not
include signal functions such as basic neonatal resuscita-
tion which are part of both BEmONC and CEmONC.
Secondly, the cross-sectional design of our study pre-
vents us from detecting trends in the capacity of district
hospitals to provide C-section and blood transfusion
services. Thirdly, for some variables of our study (ex-
perience with quality assurance approaches, availability of
human resources etc.), we relied on interviews instead
of documentary evidence, like health facilities statistics.
Lastly, we operationally define the availability of blood
transfusions as continuous when provided by a blood
bank, which may not always be a valid definition.
Conclusions
Our findings suggest that only 27.8% of hospitals in
Burkina Faso at the time of the study could continu-
ously provide caesarean section and blood transfusion
services. Four years later, progress has likely been made,
but many challenges remain to be overcome. With these
substantial gaps in CEmONC coverage, formidable ef-
forts are necessary to achieve the MDG 5 target of
175 maternal deaths per 100,000 live births in Burkina
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baseline for monitoring progress in district and regional
hospitals.
Abbreviations
BEmONC: Basic Emergency Obstetric and Newborn Care;
CEmONC: Comprehensive Emergency Obstetric and Newborn Care; GP-
BES: General Practitioner trained in Basic Emergency Surgery;
MDG: Millennium Development Goal.
Competing interests
The authors declare no competing interest.
Authors’ contributions
Designing the study: IS, RG, SH, NM, MB. Data collection: RG. Analysing the
data: GDC, IS. Interpreting results: GDC, IS, MB. Drafting the manuscript: GDC,
IS. Critically reviewing the manuscript: RG, SH, NM, VDB, MB. All authors read
and approved the final manuscript.
Acknowledgements
We would like to thank our interviewees for the time they devoted to this
study and Jérémi Rouamba for editing and revising the map used in this
article. The AUDOBEM trial (ISRCTN67206260), of which this study is part, was
funded by the European Commission’s Sixth Framework Programme
(Contract no. 032336).
Author details
1Centre Muraz, Bobo-Dioulasso, Burkina Faso, PO Box 390, Bobo-Dioulasso,
Burkina Faso. 2AFRICSanté, Bobo-Dioulasso, Burkina Faso. 3Technical Division,
United Nations Population Fund, New-York, NY, USA. 4Institute of Tropical
Medicine, Antwerp, Belgium. 5Faculty of Epidemiology and Population
Health, London School of Hygiene & Tropical Medicine, London, UK.
6Institute of Tropical Medicine and International Health, Charité –
Universitätsmedizin Berlin, Berlin, Germany.
Received: 26 December 2013 Accepted: 24 April 2014
Published: 2 May 2014
References
1. WHO, UNICEF, UNFPA, The World Bank: Trends in Maternal Mortality: 1990 to
2010. Geneva, Switzerland: World Health Organization; 2012.
2. Mpemba F, Kampo S, Zhang X: Towards 2015: post-partum haemorrhage
in sub-Saharan Africa still on the rise. J Clin Nurs 2014, 23(5–6):774–783.
3. Paxton A, Maine D, Freedman L, Fry D, Lobis S: The evidence for
emergency obstetric care. Int J Gynaecol Obstet 2005, 88(2):181–193.
4. Graham W, Bell J, Bullough C: Can Skilled Attendance at Delivery Reduce
Maternal Mortality in Developping Countries? In Safe Motherhood
Strategies: A review of the Evidence. Edited by De Brouwere V, Van Lerberghe
W. Antwerp: Stud Health Serv Organ Policy ITG Press; 2001.
5. Van Lerberghe W, Van Balen H, Kegels G: Typology and performance of
first-referral hospitals in sub-saharan Africa. Ann Soc Belg Med Trop 1992,
72(Suppl 2):1–51.
6. Skupski DW, Lowenwirt IP, Weinbaum FI, Brodsky D, Danek M, Eglinton GS:
Improving hospital systems for the care of women with major obstetric
hemorrhage. Obstet Gynecol 2006, 107(5):977–983.
7. Blas E, Limbambala M: The challenge of hospitals in health sector reform:
the case of Zambia. Health Policy Plan 2001, 16(Suppl 2):29–43.
8. Gill Z, Bailey P, Waxman R, Smith JB: A tool for assessing ‘readiness’ in
emergency obstetric care: the room-by-room ‘walk-through’. Int J
Gynaecol Obstet 2005, 89(2):191–199.
9. Paxton A, Bailey P, Lobis S, Fry D: Global patterns in availability of
emergency obstetric care. Int J Gynaecol Obstet 2006, 93(3):300–307.
10. Mbonye AK, Asimwe JB, Kabarangira J, Nanda G, Orinda V: Emergency
obstetric care as the priority intervention to reduce maternal mortality
in Uganda. Int J Gynaecol Obstet 2007, 96(3):220–225.
11. Islam MT, Haque YA, Waxman R, Bhuiyan AB: Implementation of emergency
obstetric care training in Bangladesh: lessons learned. Reprod Health Matters
2006, 14(27):61–72.
12. Hounton SH, Newlands D, Meda N, De Brouwere V: A cost-effectiveness
study of caesarean-section deliveries by clinical officers, generalpractitioners and obstetricians in Burkina Faso. Hum Resour Health
2009, 7:34.
13. Bodart C, Servais G, Mohamed YL, Schmidt-Ehry B: The influence of health
sector reform and external assistance in Burkina Faso. Health Policy Plan
2001, 16(1):74–86.
14. Haddad S, Nougtara A, Fournier P: Learning from health system
reforms: lessons from Burkina Faso. Tropical Med Int Health: TM & IH
2006, 11(12):1889–1897.
15. EngenderHealth, AMDD-Mailman School of Public Health-Columbia
University: Quality improvement for emergency obstetric care.
Leadership manual. New York: EngenderHealth; 2003.
16. Ministère de la Santé: Evaluation des besoins en Soins Obstétricaux et
Néonataux d'Urgence, couplée à la cartographie de l'offre de soins en
Santé de la Reproduction au Burkina Faso. Ouagadougou: Ministère de la
Santé; 2012.
17. WHO, UNFPA, UNICEF & AMDD: Monitoring Emergency Obstetric Care a
Handbook: WHO, UNFPA, UNICEF & AMDD, World Health Organization;
2009. http://whqlibdoc.who.int/publications/2009/9789241547734_eng.pdf
18. Mullan F, Frehywot S: Non-physician clinicians in 47 sub-Saharan African
countries. Lancet 2007, 370(9605):2158–2163.
19. Gessessew A, Barnabas GA, Prata N, Weidert K: Task shifting and sharing
in Tigray, Ethiopia, to achieve comprehensive emergency obstetric care.
Int J Gynecol Obstet 2011, 113(1):28–31.
20. Pereira C, Cumbi A, Malalane R, Vaz F, McCord C, Bacci A, Bergström S:
Meeting the need for emergency obstetric care in Mozambique:
work performance and histories of medical doctors and assistant
medical officers trained for surgery. BJOG: Int J Obstetr Gynaecol 2007,
114(12):1530–1533.
21. Chilopora G, Pereira C, Kamwendo F, Chimbiri A, Malunga E, Bergstrom S:
Postoperative outcome of caesarean sections and other major emergency
obstetric surgery by clinical officers and medical officers in Malawi.
Hum Resour Health 2007, 5(1):17.
22. Hounton S, Chapman G, Menten J, De Brouwere V, Ensor T, Sombie I, Meda
N, Ronsmans C: Accessibility and utilisation of delivery care within a
skilled care initiative in rural Burkina Faso. Tropical Med Int Health: TM & IH
2008, 13(Suppl 1):44–52.
23. Countdown to 2015, Maternal, Newborn & Child Survival.
http://www.countdown2015mnch.org/country-profiles/burkina-faso,
accessed the 13 November 2013.
doi:10.1186/1471-2393-14-158
Cite this article as: Compaoré et al.: Readiness of district and regional
hospitals in Burkina Faso to provide caesarean section and blood
transfusion services: a cross-sectional study. BMC Pregnancy and
Childbirth 2014 14:158.Submit your next manuscript to BioMed Central
and take full advantage of: 
• Convenient online submission
• Thorough peer review
• No space constraints or color ﬁgure charges
• Immediate publication on acceptance
• Inclusion in PubMed, CAS, Scopus and Google Scholar
• Research which is freely available for redistribution
Submit your manuscript at 
www.biomedcentral.com/submit
